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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a tuning-fork 
oscillator having high detection accuracy of angular 
velocity compared with hitherto, an angular velocity 
sensor and a manufacturing method of the angular 
velocity sensor. 

SOLUTION: This tuning-fork oscillator 21 has a base 22 
where projecting fixed part 22a, 22b are formed, and an 
excitation axis 23 and a detection axis 24 erected from 
the base 22 and arranged oppositely, and comprises a 
piezoelectric element. In the oscillator, the excitation 
axis 23 is plane-vertically polarized so that excitation 
electrodes 25a, 25d and excitation electrodes 25b, 25c 
have mutually reverse polarization directions, and the 
detection axis 24 is plane- vertically polarized so that 
detection electrodes 26a, 26f and detection electrodes 
26c, 26d on both ends have mutually reverse polarization 
directions, and inplane- polarized so that center 
detection electrodes 26b, 26e have zero potential 
between themselves and the detection electrodes 26a, 
26f, 26c, 26d on both ends, and the excitation electrodes 25b, 25c and the detection electrodes 
26c, 26d have mutually the same polarization direction. 
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fffiEff l [as«i&tf (TO1BSB l ttUM#*iG»IM-i-*BA 

*i*jk:b«u aasL^«n8-c, mmmimmmtmi 

izmmmiftmztizh th^. «JE3»<o«m««0>5 
lute 2 m^sb^m®^ 5 -hmmrn 1 ^ttitt^jco 1 

3 ] SrE*X«»^offiEK^o««^* 
fd it tciS® £tt7t~ £ £r$Hf& £ -T S «** 2 KlRt^ 
£ leIKS« lc S £1" 5 r £ K J; o T 99 EWXfiB^ * ffi 

m^mmzmm-tz c t z&m t -r 5i«#js 2 3 

£ £r#m 4: -t-6»*aS 2-4 ©W*v*^cE«^*aK-fe 

[W**7] a**36*B*G>= y ^y^^tiilHl^t L 
■CfT 5 w £ £4#mi -T 5« *Jg 2-6 <z>W*xaMcEtt*> 

[is^js s ] siiE«:xfi»^iEite« 1 3 -mmm t 



(2) 4$Bg 2002-257549 

tc us s n t & «f * i -r & it * * 2 - 7 { 5j ft 

*MdE«^*i5i«-tv-»- Q 

9 ] sftEWxfim^^sfrEftftWW^ftSp l 
■cmEiaBKS^siKi-s c £ (aot^^iif^x 

X«»^S:»ttX«f-r 6 n £ i -t-SW** 2-8 

©Wtt^tcEK^ftiSS-fe >-y- 0 
/0 [»5ftJSi0] «JE*X*»-7-3ftS, WES***^ 

mmm 1 «a«^#rtiiB«sn5 £ 1 ticsuE* 1 is 

i, H&ES^**A/T-ffirESiaa«i^»lR]iBBS^ 

huis® i ibfitta^WES 2 ais^i^j^i^t 
5^^, weis i ®«w&Tj«ffirE* i ttm«<oas* 

r^lc^ LTiufESB 2 BfiMK^fflEfB 2 tttUM^je^n 
l:ilU B*Ufc*H8"C, WEIs»e«io*^?)^ii 

f-filb-r 5 r i Sr»«fci-5»*3« 2-9 ©flrtt^ldE 

miia^ i B^tttc^sag^^s t i t>^itjiE^ i j^a 

ttil^-*«=o»«*rtlRt5«««r*i"S»2B«l* 

*#i-s^2^m*Ai^u, 

^>i#(c. mEJB l BiRM&tfmEfll l ttUHKOBS^ 
LTtulS^ 2 J^fig^^fE^ 2 ttttM^m^ 
tcB^lL. BSUfc^ffiT*, *iElHlte«lW*^t)^fti£ 

^*^n LfcBttc^^-r^ ^ y ^-y ioTHuiEm 1 
ttaatt&t^WE»2smttdsaBSffi*iRj-ri^*r6]^fi»' 
-r 5 r i *4#m t irzm &m 2-9 (o{pjH^>trfs^co^ 

1 2 ] MsftJl 2-11 <7><prH*MJlE*<0« ig 
40 6«Lt, BE«*^bftS^-htt*lW>LTME 

«sat5*»E»mm«ic«BES:B3*D L"cimE»«*rrtifc 

[«*Sl 3] flaEBfi««&tJ«fflEttffl«ai{c«EE 

mie 2 iB^Bfittt^ b %mmm 1 «tts»i© 1 m<om 
50 mm,mt. mm3m<nmmmm<o?%mmmimMmM 
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3 

«ys*rff o r t zft'mk-tzm&m 1 2 (cfsgc^^^s 

8®<o^t5 & G N D iciSMSi L fc^ffi-CfflJE 

h*t<0^ffioiE«ajCjE<75»ai«flES:Hl*PLT®S 

1 3^EttoftiS*-fe^<7>Kjt*ife. 

5] ffi^yLMW}*<o* IT, Ti& 

* LTiy y^^y*«)HN i * N 

i-B (/Knv) ^^^iaiUNi^y^m fittE 

/w>^< ^^r(ci-^>r t^mt-r^mmi 2-14 

^Hixd^cEttcoftjgffi^^-^^Kit^ife. 

16] * y Steads* $tt^H(fE«»8lS«-Sr 
Wi-TS^^fc, MEv/- Mt3&»b«?)fflSixfcflttE 

ufc^. WE«»»wt^>RurmE«»«wt^*sn 

fc* y^t^iHUrffiEH^ffltHlJEfK'&iaJtwKIBJi: 
36iM-rz>^k$:$fWLki-zm&mi 2-1 5 cofpin^^ic 

m&m 1 7 ] it &m 2-11 o^l^e*^ a 
jjnj£(D^z^^?-tz>z k^£->x, mm^jiMm* 

<D x C^loti k . ffiEWXfiimc J: isnst&ds 

z^k *&mkir%ftmm^i'V<omm>m 0 
iffititm 1 8 ] mm^mm^<D^ ztimm<Dmm<D 

MSo**, 8ftE*Xfift^«ci:CixJ6»is*o^» 
£\ mrEJaiittXttH9Efiiaj*4o^tt*^^ KfflSrffiSi 

l 9 ] MEJaaiWiXttH&Etttti«icoHiid^ 

&mea«M^rimEMOi«ko^ k»* i #Brxraigft 



(3) W2 0 0 2-2 5 7 5 4 9 

2 0 ] fitJfcrl 9-11 (^mttj6McEtt(Oftig 

S^v^TWElaKaffi^c|l3SX^iJ»fiK$4^fc«gLfr4^ h 

y-tz -k\zx oTft&mmzn ozk *<phk k 

[0 0 0 1] 

mrnvm-tzttimftm afxe*^ fti£ 

[0 0 0 2] 

iEmte\nn&'&zzk&x*%z±>'V&&ibbti. m* 
ftftmx*>v<Dmmm#>hfrx\*^z> 0 *xi>fimm 

[0 0 0 3] tt*. ^XjilfcMGDft >t^tt, 

[0004] ^<n&mm^^<Dmm^^x%i 

[0 0 0 5] H2 4^*5V^T, ft iSSir 9 0 0 (7)S 
^910 f-filS^W 9 2 0^ LTU*Sw^JRS»tE 
9 4 0 ^KJt ^^Tl^^o ^■tRMtt 9 4 0 C0-^(D® 
^ttiaigfflffi«3R^9 5 1 ^5S^te)i^TV^5^ k <bl£ % 

^ E^if9 5 1 N 9 5 2(igf^jiaoTMIl 
40 ^9 4 0tCl§^f£nTV^ o 

[0 0 0 6] ^/c. 9 4 0 \Z.\t-n<D&J&WL 

9 4 1, 9 4 2^ ^Jlii»i«9 4 0 Offi fc&WR 9 4 
1. 9 4 2<Dmkl>m&-tZ>£ 0\Czgrtt>tlX\<^Z>o & 
JS^9 4 1. 9 4 2*Ctt-tJx-e^= U^-yfttBfflffiS* 
^9 5 3, 9 5 4^)\ E^T-9 5 1, 9 5 2(7)1^ 

y^-yMEti^9 5 3, 9 5 4<Dmk&m&-tz> 

<k5tC^Jt^tLT43 9 x EES^T-9 5 3, 9 5 4 fijRHF 
9H:J:otilS9 4 1, 9 4 2{C^^^ttTV>5o 
[0 0 0 7] ^UT. cn&&«fi»«9 4(K ^Ifi 
50 9 4 1.94 2. EE«3R^9 51-9 5 4^WX«»^ 
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5 

9 3 0 LTl^5o 

[0 0 0 8] JE®l£^9 5 1-9 5 4 tt-ttt-eh, 

!i-KiS96l-9 6 4iaoTD- KtV97 1-9 
7 4lcgia£*L-C*J9, ii-KCV9 7 1-9 7 4|j:^ 
9 9 8 0^Ltl-&9 1 0 fc««ttlcjft 

[0009] ^o«-iis^r>-»^<7)®If^^cov^■ta 

[0010] §24 (a) K4oV>T, BlfflEtXf 9 
5 1 KttJESrPpaDi-S fc , WXfilft^ 9 3 0 >*^EP 9 3 /0 

5 oepantBEEte. ^-^ffln^9 5 2iaot 

FC= 2 mVo> 
[0 0 13] LfcjJJot, (alliSftigfiaK H3*>, 
12, ^iiSir>^9 0 0$:fflV^§-i:laot^#5r £ 

[0014] 20 

a r i: a* # v > t 5 Pp1H* $ *> o fc 0 
[0 0 15] JzfJt^Jfttcitt^-rsi:. ft!Styf9 0 

oc^yty^Fc^tost, #xsmh l 9 3 o^h 

2 4 (b) <D^f=P9 4 1a, 9 4 2 a ^Citf^ <b 

tcioX^^i-slHie^—^v bM*S|S£M9 2 ok*d 
&Z>titb x B£«k9 2 0 j:X«9 l OK^Kfitt4E9 

4 o toB^s^v^ s ^iiiS^«im^so^e>o#^H jo 
jeb*^9 5 y ^ytfcajfflEEti;*^ 5 3, 9 

5 4jflS8»#J«Cj:oT£JR«»«9 4 0&tfftMK9 4 
1 , 9 4 2lcBfStiTV^fcft % S»tfe>o#&tf» 
»»JO«aS»tt*s«iSffi-feV^9 0 0K«fc3«S£<Dtt 

±f*U^@3eW9 2 0 i:S-&9 1 0&^ x tg«, 
f 9 3 0i:W@Sifl^ ^Xfililj^9 3 Ocofttf^jPX 

*9 0 0^J:5ftiSffiw«iaiWffotf P>o#SEgtfto 40 

[0 0 16] iit5MW9 4 0WM 

4R9 4 1 % 9 4 2IC, y-K»9 6 1-9 6 4iSEt* 
^9 5 1-9 5 4^LT8«Sn5fc*, D — K$S 9 

6 1—9 6 4^«h,**AiM-fc>'lJ-9 0 OtCj:6^l5SS 

[0017] ±Ea*«>ft5aft-fcv*tt#*«a! 

^iISir>-^9 0 0(ciol,>T, ^H^^l (£cEP 9 3 50 



4#P*fj 2002-257549 

[0011] i24 (b) |C^r<t ft 

itSir >if 9 0 0 Ofcttitt 9 0 1 IC&EP 9 0 0 a (Dfifa 

3 0a <0*-r&It-*rUTiEft*|6l«C»fei-5=i U * y *F 
Ctc£oT&Jmig9 4 1 , 9 4 2aS3LVMC«Wrtl (£:EP - 
941a, 942a <7>#ft) Jcfiltf. 

[0012] Cw-c, =ry^-y^FCfi, =* y ^y-t&tti 

Ml$f9 5 3, 9 5 40-*-|C{*U\ AWfrfclB** 
V*5i2*ft<Z>M*&3B££lir5<DT% y y ^tttiSJE 
^9 5 3, 9 5 4^ffitE$ry-K89 6 3, 9 
64^Uy-K^9 7 3, 9 7 4Wi»UAt 

L-cBt9UJi-rfc^-e*5. ^yty^Fcn 
sib-?- 9 3 o<oatgi£Kv&^T&5£<Dj; jest: 
• • •* (1) 

0a£>*fa) t = y tfctt!#|pl (^9 4 1a, 9 4 
2 a CO*f$j) t "CI*. AJMRIbtt 9 4 0 & 9 4 

1, 9 4 2(Df« (ff^XOW) as— »L4VW>T\ H 

2 5tC^-fJ:9^jafi«FO*fi»iK»F atnyty^ 

[0018] ^rr% *|gwfi. fi£*£ifc« LTftitS 

[0 0 19] 

5££t>M. ffiRffi l BSM&UWefK 1 ttttttfttffitt 
afittir^i^ttittt^tT-e, :^e)2o^Hl:^ 

nytyMffiii^g^i: i^xmttiirz^xMm 

tUSttS^Mc»|fii"j-5afi«ffi«:2a8S:Jt, lME2ffitf> 

$ME$n* mess 1 mum**. &xstcfnE£«fcwtu 
mas** ^ ■fe**<^i*ffi«ffi-cfliiEH«jS(^ttta«ffii co 

8««) 5 %fflBS 1 1 ffl^atgti i , ffjIB 

3 flottans^ 9 *>miE^ i BSWiHijco i »<^*ffia 
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mW}*<Dmm&mft<D=gJLWbMk LTV>5fctf>, Sb^Sb 

[0020] ^/c, ^m<D^m&^>^^ ^xmw) 

«P i" 5 <fc 5 t-SSSflfc-e^ cStt<5T — A^co^^^rlSit 
*9[§^^ \.X\,^Zti&l^xmm*&&7£l*X{%ft1rZ> 
[0 0 2 1] SftlEflPX 

ffi^»B#lc 2 o©0fi«tt/^ - >&m& i ftc£#Sg-t 

zk&x~%zti#>. tgwt<Dmm&<r>fa±$:mz>z k&x 

[0 0 2 2] **WO#ia«-fe>lM^ fflflfiiRl* 



(5) &m 2002-257549 

[0 0 2 3] £fc, **MO*5gffiir>-iMi, AftEftft 

[0 0 2 4] 8(rffi«RF 

20 [0 0 2 5] AXtfS 

[0 0 2 6] *»M<oA5SS-^v^tt, tufS^X 

mn*<D&Utoka—&fe1ttk<D&fa^-kt£Z>£? 

[0 0 2 7] *55^^ftjSffiir>-^t±, jfufE^X 

[0 0 2 8] ^fc, *3gWwftiSS-fe>-^tt, BtJfS^X 

$tx,s k k h\^mmm 1 js5iH6<t ra— *«=*>#«*fiix 

50 -*«=W»ffi*|fi]&U 5 «ffiS:^-r-5» 2 ^aiW^: ^rW 
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9 

u WfaisiB*l*xw«iiBiB2B«ii*!ftsart*iei«ca 
^-r^^^tc. Mia* i afitt&T/aifas i ftfflttw® 

«*|6J K*f t T ffiESI 2 BSttl&tfiiliFESr 2 Slffi WdSiS? 

^eprtn u = y *■ y «t o x Mis 

icf4. ±T-Jfl^BlgttRt5tttbtt^ffiSiEfi»Sr^— 
tt0>BtRH&t^tt(UH<oHIH^rRl (a*. # 

5"wi*-c#5. ^ y ;d-y;^ft^®iiii:^i!j 
^^^-et^o -<z>«** b«. tk&<F>m*><n®)m* 

So 

[0 0 2 9] **W^a*-feV*tt, huIG^X 

«»^^, WIES-&Sr«A/-Cfl(rlB!RlBatt^«-rpliBK 

^tvs £ £ t icuex i mm$&t m—2ktt<D&mjjfaR 
t*«a**i-aj&2a«**^ tmmist:*A,vmzm 
i fettimzttfaMWiztiz 1 1 h^mmm 1 «ajtt.£Pj 

-*ft^»«*|fiI&t^««S:*i-«*2*a«l4:** 
tx miBSRlBSMAU c ^JB2B«llk^s^i«]^jgi 

m-tztzi^ ffiiia» i Bfitt&t/Huias i «imttoB 

ig2f ft (C» IT MESS 2 Bfitt&tffifiEIS 2 ftUH^n 
^M^Mtm^^tS =2 y tJ- y ± oTfufE 

fti£Air>-!H4, *X«B^S:S-&«:^-r*Blg«iXt/ 

*m(i3flS29Eat*trtii-sHB«iai:Lfcfc», =*y*-y 

***W, -»«)B«»l»t^«Hl**^btf5tH*«:»Sw 

[0030] *fc, *»woA*ft-fe>*w«iS*«fe 

14, S9IE*XS»^S:jHjgi-siiiRiUT, BE««*-a»& 
7 ^ -(c J: o r-fi LTffllBBSttS&oniOKttUmS 

*r»i*u &^t% «neB««s&tfmettu«tE(c« 
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BE&epaD LTmK#a*ftu:— «LT#a*«*fTofc 

*>6»X«B-f ft-lSttBS*, -JS»«»31, -«ffl 
[0 0 3 1 ] £fc, *38MO#liSa-t:>*OSiat*jSfe 
70 fi««<^9^fiftffi»ittUiWfl!j<^l«a^Bfi1i;ffii:, 

ie 3 *a<^tttb«sico 5 *>iwe» i W}Mmm<D i j&o»m 

Sa <b *>#«#|p]*sra— t ttS J: 5 Urates*?? 9 « 

tofitt^o :o«ia^ -«#ffi*o«B*, B 

£ plc^ffi&S-rSwtlcJ; 9, 
[0 0 3 2] **WO«ig«-fe^lM^j»ig*i5fe 

»4, mi^fica&imettUj«MK:«£«rppA]LTm 

5*HC««*GND^jttL^ttffi-CH»EV— Mt(D^ 
fc^, HftE3a(DfttB«ao3 t>**o«ffi«aS:GN 
an±Sr*«tLT, IE. Ao^a«ffiSrPPJ!lDLTHuE3 

©^jE^at 2 #3ftf>®i*i#aa s 3 0.©»«EUS:-ejii6 
t*#t, »aoa*fls36SH*L6tf^9-e*<, 

ffiio®rt»a^i^i*{ciijfit?#-c, ffirt#aotfe>o# 

[0 0 3 3] *fc, *38WOft5gfl[-fe^OjHjg*fe 
14, ItBfMiW^jx^ttt, T«>y*tLT 
fill^'f^SWNi^y^ Xf4 x Ni-B (^n 

40 ±Jc3te««*N i ^ y*£rS6i-£^5 ^ >^<-f >^ 

[0 0 3 4] *^P^O^i$Sir>if(7)^it^& 
p« y^a*sifi*^S(rEf*»ffltt*!p«i--5 t ^ 

t>(-, h9e->— b&frtbwvmzthtzmm^jLmm+n 

LTME«»»Ww*Snfc> ^^^^ 
50 Wlti^o dro«fi£^J:9, (SftFfflWSrB^ajfc* 



// 

[0 0 3 5] *ISM^«affi-fe^^(0!85S*rjfe 

\cmm£itx&£. &v>t\ ffflEtftUj»*^ra-ffi«fc:» 

oT, BfiEtfXfift^oJitnaift^ffiiK-rSfll^SrW 

[0 0 3 7] £7c, *ISW<o«iiffi-fe^a)jH5g*fe 
fi, A(rEa««iXttfl(fEtta«i^Htt*^* K«£ffiR 
<t cixdS|^^p^t-ffi«i-6»jEJafi«i 
XttffirE«ttitt0># KgflSr 1 ^3fXtta»*0f®K 9 i" 
^rtlciot, «lE«XlSib^^J:Cttfii!i«rfi«i- 

[0 0 3 8] *«W<0flilffi-fe:>^O«5g*j& 
ti, ^E7U^^yuttS«-eSEiRS^89E@BS« 
«cWE«*»lt«r*LrWE*X*«i-T-*:Jti6U, 

Ciot^U «rE7U^^y/i/ft»SO«#IIS:«J 
E* V s - A IcffM $ tt/c y - K e VtdSSc L fc^fir^ i£ 

fc, ttfflHffiLfcHfir-^lwS^v^TWElHlKXffi^ 

— ^ ri* * -V v£t it $ ttfe*3l*JgttOft iS« -fe >-9-(Dm7£. 

— ^ i: fc* 5 S^4< got rrottfflt' h y 5 
J:5»ttW»«r*lllSLrfcW»»ft^ii5<. £i£gir> 



(7) M2 0 0 2-2 5 7 5 4 9 

/2 

[0 0 3 9] 

[0040] *ms<7)jBffi«c«sftjga-fev9-tt, m 

[0041] *i\ ^xigfiH^^tco^T. «a^st 

70 [ 0 0 4 2 ] m 1 &tfHI 2 {C*3^T, ^Xiltb^ 2 1li 

[0 0 4 3] «230f®l:(i2owMi 
1^2 5 a. 2 5 b W^nTV>$t i:t(cBfitt2 3 
COg®tC{i^igmH2 5 a , 2 6 b td^ft-f 5 J: 9 I- 2 

ooiiii^2 5c, 2 5 d^^tt^tir^D. r*L£> 

Ultimo 2 5 a - 2 5 2 JCigffl SftTl^o 

20 [0 0 4 4] ^ttS*4 2 4 0^®(C3 0<7)itaim^ 

2 6 a — 2 6 c^5S(tbtLrv>5^^ 1 t>^ttiW2 4 O 
K®tCJi^mm^2 6 a — 2.6 c tCSt^i"* <t 5 K. 3 O 
<^^tt5SH2 6 d-2 6 f ^ttbttT^oO, rtt^M 
tt5m^2 6 a —2 6 f liS^ 2 2 fc^fcij £ ;h/CV^ 0 
[0 0 4 5] £fc, Mlg2 5 a. 2 5 d ^SfiSffi 
2 5b. 2 5 c t n&mjjfa&&jj\*\ 27a, 2 

^fc. f^{R'j(oi^mmti2 6 a , 2 6 f t^mmm2 6 

c , 2 6 d t tefrmJffa&mijfa (frtfl 28a, 2 8b 
30 <Djjfa) MftS* 5 *-®Sa:»ffi^?T^ttT*5 ?? , 

^^asm^ 2 6b 2:MM^KUiMS 26a, 2 6 c ^li 
^2 9a, 2 9 b<Djjfa\Zffift&m&tlX^%khh 
fc, ^^itiiii2 6 e £|3oWeD8fcttJ«l2 6 d, 2 
6 f t te^flJ 2 9a. 29b CO^r«l t a?*|S) (^PP 2 9 
c, 2 9d<D^Tnl) tC®rt^<l$ttTV>-5o 

[0 0 4 6] z<Dtztb^ ftm&<D+m t mmmmm2 5 

a, 2 5 c&tfl&aitt«2 6 a. 26dt^6ii:^ 
tC, -lif»Mtg2 5b, 2 5d^t/^ajm^2 6 
f. 26ckft9, c f I ^:^^ttimS2 6 b, 2 6e«f 

^0 «Si4otS-&2 2tc^as$n5 0 S^2 2tc^ttS^ 
ixfcSfiWIS 2 5 a . 2 5b^jaSHi2 5c^2 5 
dfi, <t ■h^xnW)*2 1(DK«4 0^{RiJtCgB® 

[0047] -£tzB)M$&2 3<Dmmzmj$L£titimM^ 

i25a, 2 5 bl*mm i feX&>Z>ikitim&2 6 b^rS* 
LTI7^t30a, 3 0 b^«toT»«Sixr43 9. a 

fig«l2 3<DlBlcSA$jl^lSt«i2 5 c, 25dU 
!7>fir3 0c(aot«aSH-CV^ 0 ^fc, Itiilli 
2 6 d £1£tfjmi£2 6 f bteU^ 3 0 dT\ BSIli 
JO 2 5c ktfc\&nM2 6 d <^fi!7^-V3 0 e XWrn^X 
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7^t30d, 3 0ei:«t6«aili«»t5ii: 

[0 0 4 8] £ Ac, 22a, 22b O^SffllCfi 

*H**;h4*&fl;S3 la-31 d *5JBdcSixT*5 0 . r 
*Xbffi£1Effi3 1 a — 3 1 d*iIH3R^I§|4(C^-r^7 

[0 0 4 9] :<7)^7WPy^32fj:^y^f 

9, (§$ESB2 2a, 2 2 b«r*»i"5J:5lCL-C*X« 
■W-2 l 5 fcttoTl^a. 

[0 0 5 0] EP*>, ^ 3 2te, ;*M KtT 

y3 3a-33d«$nt^33h 3 3 

SNt^*!,, 3fe^tCJF^^tbfcV^3 4 a , 35atCj; 
oT[§;£21$2 2 a, 2 2b<7)t^2 2c-22 f !rTO 
t6i9(C@^2 2a, 2 2 btcK-^^tLST — A«fB 
*t 3 4, 3 5tItT^i}, ^^3 3{CT- 

AgiStt3 4, 3 5 4r«fiRi-S^J?)^*ftc3 3 tT-J^U 
tt3 4, 3 5fi^!i!7y 36a, 3 6 b IC J: o T#i£ S 

ix-cv^o ft**, t-am3 4, 3 5<Dftmazvm 

[0 0 5 1 ] :^7W<yp ^ 3 2te, ^XiUbT- 
2 1 SrT— 4, 3 5lcJ:oTft»t5|», 
I?y 36a, 3 6 b<D&m&fc&Z> «fc — 3 

4, 3 5^»Jt§:^:J;or, 
tfS-C#5tfS, T-A«fB*f3 4, 3 SSrSEJgS-frfcW, 7 
-Agtf**3 4, 3 5 0#»^¥*OlS*^*-5J:5*¥ 

[0 0 5 2] £fc, ^ w^u^ 3 2GDVf||3 4 
a, 3 5a*Cf£, ID 4 (a) tC^M"* 9 fC^a?)ffi;BMfc> 
5>=*3 7^Jg^ttT*5<9, tX»2n^7>/^ 
d 3 2£&«9tttt*:*&, :©V|34a, 3 5 b£|5 
5)5:14 (b) C/TfJ:9l:t^^py^3 8tM 
lTfi»^y*3 7S:y7o-t5^i:lcJ:»), ^X 

i<Dmxfij&mic&ox4=cz>mj£U2 2 a, 

2 2b <D^U 2 2 c ~ 2 2 f £ , V* 34a, 35bi 
wKCPfl^aifc««3 1 a — 3 1 d^LTfiB^y* 

3 7£3feig£i*r, ¥X«»hF2 1 ^7W^n^3 

XJSW^-2 1 fi, ffilB^ s/^r3 7dS»*$iXfc^?^ 
oy^3 2^U > ^i:m^ 3 1a-3 1d^7 

[0 0 5 3] txfil J F2i(oi^^=iXA 

[0 0 5 4] ^7>/^ny^3 2C < J;ot@a2 2 
a , 22 b *SM*tlfctXSW 2 1 tt, fSft^tt 2 3 
^X^ttc^oT, (H5 (a) tc^-r 

i9l«IA2 3Mlffii2 4«^ (^B13 9 
a, 3 9bM*PP3 9c, 3 9 d CQ^fft) £fi!rtg£*L 
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So 

[0 0 5 5] R<£fttCte, 2 3 j&Sfcfll 39a^ 

9c<o*fii:fi»)L, «cw»rar*ttaigtt2 3&us»ffl 

$42 4 35$5cEp 3 9a, 39c (Djjfa b ft (fcW 3 9 
b, 3 9d^) iCfiftU :(Dft|K i|l*>, EbfgMl 
2 3&tf&m»2 4#i£gL 

[0 0 5 6] wOJ:5ttffirtHiaE«ttJc*5^T, #Xig 
/0 W21C, ^Xtglft^ 2 1WW«14 0£lsl«ta4«'fr<!: 

azfrfalCri y ^-U ^^^-fS^«>, affi«2 3&tfl£ 

mW2 4tilH5 (b) &tf|g]5 (c) Jc^1-J:^tc®S 

H^4 0 a, 40bfcJ:t;40a' , 40b' CDJ&# 
^tg»^»±-f-«>o *LT, w^««iriS»«:tttUtt2 4 
lC^$ttfc^£Hm«i2 6 a~2 6 f -C«ffli-5 £ £ td 

[0 0 5 7] ft**, HI 6 (a) tefi&fiXtfajgftSrfcfcH 

20 [0 0 5 8] HI 6 (a) d&l^T, ®fitt2 3<©*EK 
J»fi8**L^iJaS««2 5 a , 2 5b \±mM4 2<D-jj(D 

ifo* (COMONH» 4 2 aizmmztix^^zb t 

Kffi^fig$ttfcjafi«ffi2 5 c, 2 5 dfi*ag 
4 2 Offt^ig-T- (DRV7^ V) 4 2 bfcSaB£jft,T 

«S4 2"^bjEft(OmffiS:3tS^®fi«ffi2 5 a 
— 25 d CWt6 ririao TE5^# 2 3CDftF-S§-4 3 
a -CHtf*»»k«F#4 3 b "CHtf^ad^SSfSJC* 
U 5 , 3f*£*9jgU K)JgW2 3a*ffirt#fiXfc:MH- 
So r(7)t#{CfX^(aoTf*M2 4«^ 

[0 0 5 9] «m**2 4^ricSix^«ttJ«ffi2 6a- 

2 6cfi3 v *v jj&m±-i-z>zt\£i:ox±cz>ffim 
w:jjfaYtz.mnirz>tiito % &iti$&2 4<on^4 a axm 
&±Ufttn^4 4 bxmt*Ti®ftb<D&z<DWxf. m 
^tcj:oT^ai$*2 4\c±cz>nm&* &w i m,&2 e b 

^T^li^LT, ^t5T>'^ , 4 5^b&9&£ftfc 

Sfflli2 6a, 2 6cCOMtbm^ (S~ 

Jlbcomh) tLTttJ^f4 6a, 4 6b^^»: 

[0 0 6 0] 0?§fi|^^|gi6 .(b) 

tc, 2 4 oisi^aiii 2 6 d , 2 6 f &m 

m.4 2 CO— *C0^4 2 btC, SiilSi2 6e^t)9- 

£ 5 tc-r s <t^m$A 2 4 fi, 2 3 xmrnmrnm 

[0 0 6 1 ] 4io, ^X^IK^ 2 l — omffi^^-viB 

girurn, mi, m2<omzm7 . msiz^-rx^ 

50 \^ mm&2 3<OMffimM2 5 a , 2 5bM*i5SS 
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[0 0 6 2] ^XJl®]^ 2 1 #J*#£iXfcflj£* 

■fe ^0*«&a^ScTIISJ*4-**TBiWi-5 0 

[0 0 6 3] *-f , B 9 ttfififl^^ y h 4:^13 T-fc 
5 0 H19tC*^-t, *7>v<:/n ^/^ 3 2 4r*X«»* 

4 8 a, 4 8 b#— frtolcRtt b*lfclH)88£ffi 4 8 JCffi 

^Kt°y3 3a, 3 3 h&mftWSLA 8iZBf&£tlti 

= yh4 7 3 2«r^LT0KStR4 
8fclBj££ft-C^*. **5, lslKa«4 8ttH6T?K9J 

[0064] 3= fc, U 1 0 tC^-T <fc 0 \Z y mm$& 2 3 CO 

d' dS!7^ t 4 9 a iCioTSaSHtV^o 
[0 0 6 5] Hill f±#«ffi£0 6T?RlBLfcigK£<7> 

[0 0 6 6] Ull fcfcl^T, I&MiSi 2 3 <Z>Sffi*Cff2/S 
SjLfcSfiWS 25ai:25bH\ tkftU 2 4 (D^ffe 

3 0 a, 3 0 b^L"CIUKaffi4 8(Cjg^^^afi 
/^-y2 5a' Idl7>rir4 9 btCj;o-CS?fic*ttTV> 
So *m««2 6 c fc®BX«4 8(C»«Sixfc 

gl^aj/^-V2 6 c ' (117^4 5 COS 

^ttS«1^2 6 a ^0S§g«4 8J^fiKSiXfcS2 0«im 
/^-y26a' 9 d K J: oTgMKStl/tU* 

So 

[0 0 6 7] — 11 1 1 (C^i-[HlS§StS4 8 fcH2££ 

Hfc^Kj^- 3/ h 4 7 h£ x HI l 2 (oi^f i 5 {-m^ 
p p n 50a x 5 0 b^HaSStLSt ttJw-^sK— ^ 5 ItC 

tt, ^7^oy^3 2^Kk°y3 3c, 3 3d 

;h/C¥ffltttt£ftSw£l£<fc D y h 4 7&tf 

lnIS&St£4 8^/K— ^ 5 1 ^^LT(ElSgg^5 

f9f+»te>ttrv>5o ^fcs ihi^s^4 8&oqp]sgs«5 

0fl7K^Sl5 2iaoTttl5 2a, 5 2b 
5£«J&L-C^£o 

[0 0 6 8] 12) 1 3 (C^-T «fc 0 KWtt^fi 6 2 

a, 6 2 b fttfWttftfl 6 3 a , 6 3b^n7^ 
— 5*ttf— he ltim&ttftbtl1Z*7 L J*5 5(dir>i^ 
^^3/ h6 5j5\ * 5 1 (C^/^^tL/c^^: 6 4 

a, 6 4bi:5H4^jE6 2a, 6 2 b t £ Yjjfa (Cg|f*3 

[0 0 6 9] *fc, ja^.SfC« % »W=3Sfi6 3aH3 
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b <Jr^Hll 4 9 ic-fe * K6 5Sr«»L 

[0 0 7 0] £/c, ^5 Kill 4 Cl^-f £ 0\Z 

$$±13? *5 3 a — 5 3 c tC J: o T^— ^ f- y ? mfc£ 
^y-Kfy54a-54ci:, o^ttlt5 3df(C 
<totM^^iifcy-Kt 0 y5 4 di^t^xf 
A 5 5lC7yy-»>- h 6 1 Sr^LT&^ttttb 
*U, 7 U-^rv^uStKS 2 CO##£T-£i5 5 2 c , 5 2d, 
5 2e, 52 f^nftiy-Kt°y54a, 5 4b, 
10 5 4 c, 5 4 dlcffiA£jhrC¥fflttttBS$*ta o 

^iSf«S(OMI, *-rA5 5Ki, ii5tvTt 
i3lC7y/<- 5^tt->— h 6 6^LT^rf 7^5 6 £ 

5H9f+*+So ro^p-ry^s 6ttjefflas*^ as sic® 

75 6C0J&S5 6 aii^fA5 5 y y^/Pv>x 

[0 0 7 1] ^L_b60 £ o teffif&\z-tZ -tlc£*) ^XM 
1 Srft«Ft5ir>ti=3/ h 6 5 te, r # 
t£~>- h 6 1 t7^/^3|fr>- h 6 6 £T'&#£*tfc 
tMg£ft«3, ^rA5 5^«KS*tfcy — Ktr>5 4 

a, 5 4 b, 54c, 5 4 d t te* b U=^r v/^/U 

S«5 2^fCH£*tbTV^^t^*5fc*. ^iiS 

id [0 0 7 2] ft*5, *ISWtc«6ftj$fl[-feV^O±i£L 
^HS^tg^^coH^ffii: ITU fflx.tf s M16R 
Xfm i 7 tc^-t* J: 5 7 1 3ftS|6*4*tfcAj« 

Styf^fc5 8 ^x^ib^7ifi, WWSiM 
(*7 3 0li^|i:S2lli»lll7 4©2«StU ftfflfftt 
^l^tB#7 5 £fg2l$m«!7 6 60 2@^W-TS^^^ 

[0 0 7 3] KOij^^nXA^f 

So 

[0074] H6ft ii mwm 73 (si 7 

^ 5) ^2M*H7 4 (l2^tH$67 6) til, ^7 

[0 0 7 5] ^ y/^o 3 2{-J:oTl§Sg|5 7 2 
a, 7 2 biSBSSttfcf XfiK)^? HI SllfiM 
7 3 2 Kifitt 7 4tcJ:SSi!)M^, ^X$h$kt^£ 
0TUI6 (a) C^fi^Cll, »2Bfitt7 3. 
7 4MS1, I2^aj$67 5, 7 6«*|fi] (feffl 
9 6 a — 9 6 d & U^PP 9 7 a — 9 7 d £D^^]) (C^jll 

£ns 0 

[0 0 7 6] S 1 7 3 Jj^fn 96b 

so <DjjftizMmi-z>t, *xa*tcj:oT»i*mi»7 5 
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7^ep9 6 a (nxfaizmmv. mmzm2mm®i7 4^ 

^ttS#7 6j&*$cEP9 7 bO^ftfcSsfbU Jk^WIB-Ctt 
«lBblBtt7 3SU«»lSlttJtt7 5 3&S^PP9 6 a. 9 6 
b(7)^^®[^T^ (£cEP9 6c, 9 6d^) Kfi!«j 
U W*J-»2B«(*7 4&t^»2«UWl7 6*5*83 9 
7b. 9 7aOMi:S^ (*E{19 7d, 9 7c©^ 
fa) KUMtlU IP*>, SlBS(»7 3S(fS 

l*attl7 5t»2a««l7 4Rt/»2»ffltt7 6 #ifi 

«»^fcSB2EMgttl7 4 ^®2^ttll4 7 6COm^-fr75- 

cbj& <s % 2 wxsekjt- * ^asonnnf^trik 9 ig-t- t 

[0 0 7 7] ZC0 4 5 4ffirtflMRtt<B^*5V^T, 
If7ll:, *XS»^7 l<o*^«,9 8S:lHltetp^i: 

3, 74W«1, 2t£m«]7 5. 7 611016 (b) 
&TJ*0 16 ( c ) (C^i"4 9 ^ffiSE^lPl 9 9 a — 9 9 

1, fg 2 }&tB$!il 7 5 , 7 GfcMj&Ztltitiiftn.m (0^ 

[0078] 0 1 7f4, HIl 6^(t^tXl®]^7 1 
iCSSVvr, IlIHtt7 3 ffilM7 5) £S&2E& 
ig«}7 4 (^2«im#7 6) tl«y^7^y6 9l^ 

^xmrn^- m i birm 7 3 Rvm 1 mum 7 5 -em 
A) tm2^xmm^ W2BM7 4^^2^m» 

[0 0 7 9] fc^XfiKHP 7 1 <Z>*n>«| 98^0 

C**ti:"r5laI(Efta*Q*sB3ai*ix5t, 0 17 
(b) Mil 7 (c) tf>4 5fcfgi , S2BSM7 
3. 741^-^lOOa, 100b(7)^(cM, 
!gl, Jg2#|&iJ|lj7 5, 76t)P-^100c, 10 
0 d ^m&^tlCf£% 0 

[0 0 8 0] :©»lJ»i:J|5l, ^2^ajM7 5, 7 

[0 0 8 1] £T, #X3IIfj^2 1 GDgBt^iklClo^T 
[0 0 8 2] £i\ 018 (a) t,Z^-tX 0 ICv"- 
y^*>-Wl0 1«r?tt5. #Cl^T\ 018 (b) 

/&Lfcl&, 018 (c) ic^i" J: 9 (C/Emir 7;^^ 
— hfcfl 0 1CD#£® 1 0 1 a~l 0 1 d^IlILtw(0 



(10) 2002-257549 

18 

0 1 a — 1 0 1 d^bSS^Sl9l*^T^I<OS 
iffitftSSilOla, 1 0 1 b SrttiifAoi-rs. 
BEIEir 7 ^ yfs— FltlOl ^fti"^ LtH7 
thy y^77^-tti: !7>f irtfv^^ttiSrfifcfi: 
ytSDIN i > y^XiiN i - B (# 

[0 0 8 3] &^T\ 018 (d) 3*OES;-fe 
7 s W101 co^»®n^fc^^ hyy^7 

/<? 7 — Aoxsris-f- itiao rrastiffi t 

[0 0 8 4] &1^T\ 019 ( a ) tC^-f-J: 0 KffiffiE 
»Sl02a ^Sf^^Hl 0 2 b £— JSLTfT? wirK 
4 9, Il^t#^^l27 a> 27b. 28 
a, 28b, 2 9 a ~2 9 d 0 0 

[0085] 02 om^2 1 *m^x&m% 

[0 0 8 6] 02 0 (a) fts 7* VV V 7^7 J-M 

(+) 105, (-> mm 1 o 6 R^tge^g 1 

0 7*5^S4^-CV^S• 2MH10 8H #ffi«fc«J 
tc^H-flFXfiKhP 2 U45 c 02 0 (b) t4, EbfllWl 

2 3 ^^mw2 4tf>njT®2:^u 

*i*i^^i-^ N BSH2 3 &ttUi2 4©t4 9*5B 

fiiS2 5b, 2 5 c&TJM£tBmH2 6 c, 2 6 d <Dft 
«*0>5MB*If] (*B1 27b^PP28b O^ffil) £ 
f4, J; 5 M 7!> h Snt^S, 

30 [0 0 8 7] ftmmm-t, 021 ( a ) IZTjk-t 4 0 

MtW^xmottiittm (mmmm2 5 c, w>&mm2 e 

d) £rGNDKgM*L ^® (TOP®) (O 

(-) mm (M5^m^2 5b, ^mm2 6c) \z^<d 
ftm^EE&mnisxmitomm&ftm&ftoo ^21 

b , 2 8b f4^g*fp]^^i- 0 

[0 0 8 8] 021 ( b ) tC^-T J: 0 S@C7) 

(SbtHm^2 5 d, 1^tbm^2 6 f ) ^GND 

\zmm^ti^mx\ mm<D (+) (ibMm@2 5 

a, MiH2 6a) «CiE<0»ffittjE«rH]Jn LT JR 2 tf> 
^ Bait^**:**-*-*. 2 7 a , 2 8a J4^ffi*r6l 

$r^i" 0 ... 

[oo89] ^^f^, 021 ( c ) tc^-r <t o \^mw$L 

mm («mm^2 6b, 26e) t:GNDl:««Lfc'« 

ffi-e*Ki^««fiii^± («ti2 5 a % fe&mm2 e 

a, SbSg«1l2 5 cRXf^mmm2 6 d|WI±, SlSSS 

2 5b, fettinm 26c, lasmii 2 5 d &t^ttu«a 

2 6 fl^dr) IE, ft^»««JE«:BlJlniLr 

tittle ()^i±ili2 6 b, 2 6 e) COWRIJCD®^^ 
& (*fP 2 9a, 29b, RXfi&W 29c, 2 9 d <D~)5 
50 m *rW«Pfc»«i-a. 02 1 (d) f4, J^±(7)^1ii© 
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[0 0 9 0] «±03J: 5fcLT#ffifcfTofct£, H 1 9 
(b) IdTF-rj; 9t-ffi®ir^ 5 httl 0 1 &m 

hl03 a> 103b \C#mirZ) 0 ^ It, H 1 
9 (c) [CTjk-T X 0 h 1 0 3 a , 103b 

d>f>#XiS*[l^2 h 1 0 

4$rWWPIL/ l d^ COfiii/-M0 4*^Hl9 

[oo9i] #c;c x m.fr&xnm\zi$\,*x<D^ t^tim 

[0 0 9 21 B22lt <t i:tt{Cj:-5^i6SKl|g^<7) 
[0093] i22 (a) ti, JRBdfi^PSr^ LT*3 «9 , 

Am^iii, Bm^MtetitjTv^\ 

[0094] HI22 (b) Sib^lSl^^pp 1150 

(- 1 0) ^^tl>6o 

[0095] H122 (c) 11, ^EPl 1 6(Djffa<D\,^ 

lf2i^:©»Nf, SttiSii2 6clcte5i;t 
Jxl:dSfttt]ttS2 6 a ^Jd*>6 <fc CtiMX «9 fc/h£i>co 

«ffif*aM*ttJ««2 6 al:to6y*fiM^tm 

xjjfa<n&ffijjx-m!k-tz>mffimi (-10) icy 
*ffjeoEE«^-c»^««w* (-3 m*^m&xm 
ofcasao ) tmt>z>ti$>, mttmffimte (-13) t 

ft$LTz>m$fm (-10) ^y*rtKOffi«*-e»^i-s 
m^s (-2 (m^^mnxmoti^) ) ^sn^s*: 

«>, ^^m^fifi (-12) ^45. Lfc^oT, AtU 
M (-13) *Jt«LTBffl*ffi (-1 2) #/h*< 

[0096] (U22 (d) te, £cfrll 1 7CO^|p](7)V^ 

m^^rcD^^coBt, &ffl««2 6 ctcJDfrSJ: Cix* 
^tbSH2 6 a(c^jDt?5J: Cttfti: 19 fc/h£v^coT\ 

^tum^2 6 c icMt>zy&fa<D5\mj3x~&&.'rznffi 

*&#mW& 2 6a \zMt>* y *ffi) W?I»^t?l8fei-5 
m^fti t) fc/h$< 4-6 0 o£ 19 s taitg2 6aC 
ft, x*ffijOJE**"C»*i-*tHIHi (-10) tCyZfr 

l«fl>3liB*-0#£i- SSffifl: (+3 aafKEfc-CMao 

fca$#) ) tmto&i±*>, B±*ff*tt (-7) 
-rsMfr* (-10) jcy*i$]05i3S*r*58^-rs«ffif 

* (-2 (0*(cEg«-CHo^S»») ) tf1mt>Ztztb, 



(11) 4#F^2 002-257549 

20 

K&m.ffimte (-12) kft*. Lfc^oT, AfflAI 
(-7) ttkSLtBIBAl (-12) #*t<45. 
[0 0 9 7] J^_b(^- <btcj: «9 , Am*ffi£Bffl*MB£ 

ft^WJT-£S 0 ^LT, EI 3 (7) J; o Id, ffXlgft^ 2 
1$:^7>/^d^;3 2«c3S3BFLfcttffi-ca«Si3:^ 
B3\ (32 2 (c) COi 1 1 6(Djffa<D&WTfr 

(fcfiPl 1 8<7);£f|p], ^ppi 18' <D%m {Cffi 

e-r z>mm% 2 3 k» 1 19 x^as^ 2 4^k 
a5i 1 9* <n{*itifr-jjxi*mjj*. mmi 2 oxf*& 

8120' (D£?\Zffi18LV)-r%-t^£oX. XCthM 

[0 0 9 8] HJ«|C, 122 (d) <D«fc 1 

Wf^^^fS] (*SU 2 1©^ fcSU 2 

1' (Djjfa) lc&It6M«!2 3^^mi2 2X(j: 
illii 2 4 KStf 1 2 2 ' 60{pI*l^— *X ttM*Sr, 
&2S11 2 3Xtt*Mi 2 3* co J: p^S&^-fSr <blc 

[0 0 9 9] a^.fi:TtTS^*3V>TA5S*-fe^ 

[0100] 12 3tC^V^T, -tl/^=3-=- 5/ h 6 5^T 
>^-5lft h 6 11CJB/S3jh,fc3¥ttg5fi6 2 a, 6 
2 b, 6 3 a, 6 3 b £ T***f¥ £ *LX\ ^tA5 5J:H 

TOfflOlsltsr-^ 1 2 4 y - K > 5 4 a , 5 
4b, 5 4 c, 5 4dWALtif^tl, 0^ 

g) &wM£tix=* i)*)) &jj&m7£'tz> 0 zvmfey* 
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